The Kadomtsev-Petviashvili (KP) equation is separated into systems of compatible ordinary differential equations with the help of two (1+1)-dimensional soliton equations. Quasi-periodic solution of the KP equation is finally obtained in terms of Riemann theta functions. During that course, the generating function approach is used to prove the involutivity and the functional independence of the conserved integrals, and the Abel-Jacobi coordinates are introduced to linearize the associated flows.
soliton equations by decomposing them into the compatible ordinary differential equations, which are the finite dimensional completely integrable systems in Liouville sense. The (2+1)-dimensional soliton equations could be decomposed into the (1+1)-dimensional soliton equations in a similar procedure [16] [17] [18] [19] , and further into the compatible ordinary differential equations.
In the present paper, we use the method given in [7] [8] [9] [10] to construct the quasi-periodic solution of the KP equation and associated (1+1)-dimensional soliton equations. The outline of this paper is as follows. In section 2, the KP equation is decomposed into two compatible (1+1)-dimensional soliton equations. In section 3, the Bargmann constraint between the potentials and eigenfunctions is given to derive a finite-dimensional Hamiltonian system. In section 4, the (1+1)-dimensional soliton equations and the KP equation are separated into the compatible Hamiltonian systems of ordinary differential equations. In section 5, elliptic variables and quasi-Abel-Jacobi coordinates are introduced to prove the integrability of the finite-dimensional Hamiltonian system. In section 6, the quasi-periodic solutions are obtained by means of Riemann theta functions resorting to the Abel-Jacobi coordinates.
2.Lenard Gradients and the Soliton Hierarchy
Let us begin with the problem as follows:
where is a constant spectral parameter, and , u v are two potentials. We have [ , ] [( ) ], (1) n n n n g X Q P g g (6) where P is the projective map 
Through a direct calculation, we can derive the following result:
) u x y t v x y t be a compatible solution of the soliton equation (7) and (8) . Then 3 1 ( , , )
x y t v solves the KP equation:
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3.The Associated Hamiltonian Systems
Consider N copies of (1) with N distinct eigenvalues ,1 , j j N and associated eigenfunctions T ( , ) j j p q , they can be written as
Consider the Bargmann constraint [6] 
then we can obtain ( ) 0. K J G Accordingly, the Lax equation (4) along the x-flow has a solution:
where
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4.Relation between Conserved Integrals and Soliton Equations
We introduce a set of polynomial integrals { } n H for (13) as follows: (22) which are generated by 
where j c is constant of integration, and 0 is a solution of the KP equation (9) in which u(x,y,t), v(x,y,t) satisfy (12) .
5.Elliptic Coordinates and the Integrability
In order to prove the functional independence of integrals, we introduce the elliptic coordinates first. According to (16) , we obtain 11 
Through a standard treatment as in [7] [8] [9] , we can obtain the following result: Proposition 5. 0 1 1 , , , N F F F given by (17) are functionally independent. Proposition 6. , , , N H H H given by (22) are functionally independent.
Theorem 2. The finite-dimensional Hamiltonian system (13) is completely integrable in the Liouville sense.
6.The Explicit Solutions
In this section, the Abel-Jacobi coordinates will be introduced to straighten out the associated flows, from which explicit solutions of soliton equations are given. First, we take the canonial basis of cycles on Then for the normalized holomorphic differential 
which is exactly the first expression of (47). Similarly, we can prove the second expression of (47).
Comparing the coefficient of Through a standard treatment [9, 10, 23] , we obtain 
